Nitric oxide-mediated activation of NADPH oxidase by salbutamol during acute asthma in children.
A wide variety of reactive oxygen species (ROS) such as superoxide anion, hydroxyl radical and hydrogen peroxide, and reactive nitrogen species such as nitric oxide (NO) and peroxynitrite are known to be involved in pathophysiology of bronchial asthma. We have investigated, in this study, the status of NADPH oxidase (NOX), a major source of superoxide anion production, in peripheral blood lymphocytes (PBL) from asthmatic patients in relation to salbutamol treatment. PBL isolated from patients with bronchial asthma were found to have a significantly increased activity of NOX. Plasma levels of malondialdehyde (MDA), an index of lipid peroxidation, and NO were also markedly elevated in asthmatic patients compared to control samples. A significantly decreased catalase activity observed in PBL from our patients underscored the severity of oxidative stress during asthma. Treatment of PBL with salbutamol (10 microg ml(-1)), prevented the attenuation of catalase activity but significantly increased the levels of NO and NOX activity. Levels of NOX-1 mRNA were significantly (p < 0.001) increased in PBL following treatment with NO donor (500 microM), S-nitroso-N-acetyl penicillamine (SNAP). Western blot analysis revealed that gp91phox protein was also significantly (twofold-threefold) increased following treatment with SNAP. The observed transcriptional regulation of NOX-1 and gp91phox by NO was observed to result in an increased NOX activity as well. This study concludes that salbutamol treatment enhances superoxide anion production in asthma patients through NO-mediated mechanisms, however it exerts beneficial antioxidant effects through activation of catalase and attenuation of lipid peroxidation.